Somatostatin enhances the chemosensitivity of GBC-SD cell line to doxorubicin through arresting the cell cycle to S phase rather than through the P53/Bax-depended apoptosis way in vitro.
As one of the mostly aggressive and fatal malignancy, gallbladder carcinoma has been known to be resistant to many anticancer drugs. Although it is under active investigation, it is still difficult to achieve satisfactory effect for most chemo-drugs on this tumor. It has previously reported that somatostatin could increase the chemosensitivity of gallbladder carcinoma cells (GBC-SD) and reduce the therapeutic dose of Doxorubicin in killing GBC-SD cells. SST could enhance the chemosensitivity of gallbladder carcinoma to Doxorubincin (DOX) by transient arresting cell cycle to S phase. We tried to clarify the mechanism by which SST utilized to enhance the chemosensitivity of GBC-SD cells to DOX. We further investigated whether the enhanced chemosensitivity of GBC-SD cells to DOX in the presence of SST is via apoptosis or cell cycle regulation. In addition, we also looked into related factors involved in cell cycle regulation and apoptosis. Twenty-four hours after somatostatin treatment, doxorubicin was gradually added and the growth curve of GBC-SD cells was determined according to MTT test. Cell apoptosis was measured by flow cytometry (FCM) using Annexin V/ Propidium Iodide Binding. Cell cycle was also examined by FCM. The somatostatin receptor (SSTR) subtypes in GBC-SD cells were identified using immunocytochemistry and RT-PCR assay. The expressions of p53, Bax and phosphorylated RB (pRB) protein were examined using western blotting assay. When GBC-SD cells were treated with SST alone, no significant cell growth inhibition and cell apoptosis were observed. SST could induce a transient S phase arrest in GBC-SD cells. The mRNA expression of SSTR1, 2, 3, 4, 5 were all detected in GBC-SD cells, whereas only SSTR1, 2, 3 were detected in GBC-SD cells using immunocytochemistry assay. After GBC-SD cells were treated with SST for 24h, the expression level of p53 and Bax protein in GBC-SD cells was similar to that of the control group, however up-regulated pRB protein expression was observed (p < 0.05). Our results suggested that the synergistic inhibitory effect of somatostatin and doxorubicin co-treatment on GBC-SD cells was not due to SST induced apoptosis concerning the expression of p53 and Bax protein. Our data clearly showed all 5 SST receptor subtypes expressed in GBC-SD cells by RT-PCR and 3 SST receptors by immunocytochemistry. Accumulated evidence has been proved the relationship between cell cycle regulation and RB protein phosphorylation. In the chemosensitized GBC-SD cell line treated with SST, phosphorylated RB and cell cycle arrest were simultaneously manifested. We reasoned that somatostatin might enhance the chemosensitivity of GBC-SD cells to doxorubin through arresting the cell cycle at S phase, but not P53 and Bax protein induced cell apoptosis.